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APPLICANTS 



Han-Lim LEE et al. 
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FOR 



DIRECTLY MODULATED DISTRIBUTED FEEDBACK 
LASER DIODE OPTICAL TRANSMITTER APPLYING 
VESIGIAL SIDE BAND MODULATION 



Certificate of Mailing Under 37 CFR 1.8 



I hereby certify that this correspondence is being deposited with the United States Postal Service as first class 
mail in an envelope addressed to MAIL STOP PATENT APPLICATION, COMMISSIONER FOR PATENTS 
P. O. BOX 1450, ALEXANDRIA, VA. 22313-1450 on Julv 10. 2gb3 . 




Steve S. Cha. Reg. No. 44.069 ^A^/ ^P 

Name of Registered Rep.) ^^/^I^ature and Date; ' 



PETITION FOR GRANT OF PRIORITY UNDER 35 USC 1 19 



MAIL STOP PATENT APPLICATION 
COMMISSIONER FOR PATENTS 
P.O. BOX 1450 

ALEXANDRIA, VA. 22313-1450 
Dear Sir: 

Applicant hereby petitions for grant of priority of the present Application on the basis of 
the following prior filed foreign Application: 

COUNTRY SERIAL NO. FTUNrTDATF 

Republic of Korea 2002-80025 December 14, 2002 

To perfect Applicant's claim to priority, a certified copy of the above listed prior filed 
Application is enclosed. Acknowledgment of Applicant's perfection of claim to priority is 
accordingly requested. 




CHA & REITER 

411 Hackensack Ave, 9*^ floor 

Hackensack, NJ 07601 

(201)518-5518 



Date: Julv 10. 2003 



KOREAN INTELLECTUAL 
PROPERTY OFFICE 



This is to certify tliat the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



^ §J uj s : 10-2002-0080025 
Application Number PATENT-2002-0080025 

M S! a ^ : 2002^ 12^ 14^ 

Date of Application DEC 14, 2002 
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[CH E.I2J3^1 



mm 

0004 

2002.12.14 
H04B 

&w ^mcH ^^s mms^ ^i&g-aioi 

OPTICAL TRANSMITTER BASED ON DIRECTLY MODULATED 
DISTRIBUTED FEEDBACK-LASER DIODE APPLYING VESTIGIAL 
SIDE BAND MODULATION 



1-1998-104271-3 
0121^ 

9-1998-000339-8 
1999-006038-0 

LEE. Han Lim 

740626-1335015 

151-801 

Aie^^Ai 

KR 



602-170 202^ 



2.^M 
OH.Yun Je 
620830-1052015 
449-915 

s:>i£ geiAi eiy^i 

KR 



^^mOia 102S 202] 
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9SH:'I1 HWANG. Seong Taek 

[^&JS^&!S1 650306-1535311 

[o^ojS] 459-707 

[^^1 S:»IEE S^AI CHilOHlFM 102-303 

KR 

[^§21 SSa:)!] JEONG.Ji Chai 

[^BlS^^sl 580123-1350826 

[o^yg] 136-701 

KR 

W^9Ji S^H:)!] KIM.Yong Gyoo 

[^Ei^^ffl^l 750416-1009817 

136-701 

[^211 KR 

oil 9.\m mB^h\ m m^^muu. lhs-Isj 

0121^ (21) 

IJl^mm^] 18 S 29.000 ^ 

o a o 
[^^^^ssi 0 OS 

[^AFS^S] 4 m 237,000 §1 

[E^:q|] 266,000 Si 



19-2 



1020020080025 #^ ^^V: 2003/1/18 

^<=>]^ M^<=H1 tfltt ^^1^ ^^^>^ cfl^^<^l 

^^>A]7m ^°^47ll- ^feX^. ^2:^ ^1^^-^1<^1^-Il=1-<^1^ 



5. 4 
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^Sl-cfl 1^2:1- ^-g-^ 3]^ ^l^^-Sfl ^<^l-2.^ %^^7] 

{OPTICAL TRANSMITTER BASED ON DIRECTLY MODULATED DISTRIBUTED FEEDBACK-LASER DIODE 
APPLYING VESTIGIAL SIDE BAND MODULATION} 

1- €^ ^^^-i: ^'S. 
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^^^^ wlJE^ HHflSolT:^. 

100 : ^^^7l 120 : ^yj^O^^A^y] 

140 : ?fl€:^-eflol;^-1rfol^^ iqq •. ^o^uzfjl 

200 : 300 : ^^^7] 

<12> -g- ^'^^ %4^'tl7Hl ^tb ^-^S-Ai, ^M]^}7\]^, ^]o]:;^^t]^c>]±B.m: <^l-g-*> 

<^ ^7]^S.^ ^$^>fe ^*^7l<Hl ^t!: 

<13> <a^:^0.^, #^ ^^'^l ^^S^^ Cfl^o] ojrj^grH^ ^^ S.-§r 

o] ^o. = = ^Ajo] o;ic|.. ole^tb ^^^^ ^'a^^VTll ^^^l^m A>-g-5] 
^ ^5. T^l -511 ol^^ (Distributed feedback- laser)<5lT^. ^ 

jLofl 4^1- ;5l7lAl:£§ 'ir^Js:}^ ^71^^ ^^57loi]Al i?]:#<>|^ ?fl$^-eflol 
>5liq-^S.(Distributed feedback- laser diode)<Hl ^*a«fl^i ^^^711- 

^2:^ ^S. ^^^-'4'=>]^]^'=>]SlB. 7] (Transmitter using directly 

modulated distributed feedback- laser diode t!:^-. 
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<14> S. 1^ Iri ?fl^^-5llolX^cl.oliL=l: ol-g-tt %^^7] ^ o] 

» (link)si ^^^^ M-Bi-^ ^2: 

€ ^qi^^-ellol;5lcl-ol^= ^4^^71(10)^ ^71^^^^371(12) ^ ^S. 

ol^-lrl-ol^=(14)l- €7l^^^>^S7l(12)^ 'a^^^ ^7lAl^S- 

^^^M ^S. ?fl^^-5llol;^-lrl-ol^H.(14)S ?fl«r^-2ll'^l^-l^ol-2-H. 

(14)^ SJ^Sl^ ^71^1^1- ^^t!:^. 
<15> olsltb ?fl*^-^l<^l^-14<^l-$-^ ^^<a7l(10)<^l^i 

jl^ cj.<g ^'g-n-C standard single mode fiber)(20)l- ^^^7l(30)S 

^^^1=1-. <^H1 ^^^71(30)^ ^'^^^(20)» ^«fl €2^^ 

olx-li:l-ol^^ ^X|7l(io)S--^B:l ^7l^JlS. ^^r^t:]-. 

<16> #SflS!l- :^ol :^7l^^» €^*>7l ^«fl ^^^711: Al-g-;5>^l ^Jl 

3)^ ?fl^^-Eflol^^ 1=1-01^^(14)^ ^^^7H1 A>-g-^ , ^^3^1^ ^71 

-ilJ:^ a.7Hl nl-51- ^S. T^l^^-^Wl^-lt+<=>l-2-:^(14)«=ll^i^ ^^(carrier density) 

7> ^^>7ll ^t:!-. ole-ltt #^1:^ ^51-1- ^^5^1?l:ii. ol^ ^s)-^ 

^2:1- <^>7lAl?l cfl^^^ ?l^l7fl tb^. nfl^^<^l ^ ^^S^ Ifl^ 

S.01 ^Aijifil- Hliil^* ^^^-^(20)» ^^51^ -S-oJ: ^>a:oil 

^^o] C-l -^^11:51^1-. ole^tV i2fl^^ ^ ^<L> sfl^Hl* STll ^«7l 

nfl^ofl cfl^^ol ^ ^Al^^ ^^71 el 71- ^Itb^tq-. 

<i7> £ 2^ £ 121 21^ ?fl€:^-5llol;^ci-oi^:^ ^^<il7l(10)^ 

q-Bl-^ H^olxq-. M}Si\- ^ol, ell^(level)* M-^^fe ^3. 
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(peak)Cl'S)^ '0' 2^1^^ H-^^fl^ '0'S)7> €^;^fl*>Jl, ifflS.(side band)«fl 

<18> S. 3^ £ 1^ ^S. ^4^^71(10)^ <iH-^-<^1 

ellol;5lrV<^1-^-S.(14)» A>-§-*>^ ^^^7l(10)<HlAi #^^1^ o}ol-cl-olo>3.^«:,il 4^1^, 
'0' sllt^ #^^1 3.71 tjfl§-o|l i^Hl7> 3}-^ ^ ^cl-. 

71A-1, '0' eim^ 'l'efl€<^ S.=L^k-^ ^tb ^I^i^ ^ 

^ ^^til^ ^^g^ ^ %^^7K30)2l ^£1- ^Tfl '^r^^H^i cfltb ^ 

^B) (penalty)* ^l^^Vfe ^^l^^l 9X^. 
<19> o]i^, ^2:^ ^5. ?fl^^-Bll<^l^T=fol^^ ^^^7l(10)^ 41%^] (ext inct ion 

ratio)# 3.711 ^*7l ^€fl>Hfe. ^^(threshold current) -^^<^l^i '0* ellt 

e. 017].^]] ^c>]o> sj-Til-. ol&lt!: ^-T-, ^^(Relaxation oscillation)<^l '1' 

^m^l^i ^ s|3(peak)7> ^^S^ o}^^ 9in ^S7> xi\ 

«>7l t^l^oil, s-A^ol ci^ M-TfflH^ ^^l^^^l 9X^. 

<20> ttl-Bl->^i, ^211^ %^^7l(10)^ ^2:^ ?fl -efl ol Cfol ^ c (14)^ A> 

-g-^ ^1-^ :i^WHl o^tb 3E(|^B)7> ^7>*>al ^S}-^ ^2<^1 ^ ^-^1: ^ 

sfl^iEl?!- #7>^<^1 nl-el-, ^^S.(Sensitivity)7V ^ol-;^>H 
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<2i> ^7] 9]. «H^*>7l ^t!: ^ ^ 

<22> ^ 4^ ^^Wll: ^ «J=^Al7lJl ^^S.^ 

7l» ;^l^*>^t^l 9X^. 

<23> ^7]9\- ^ ^^^] H^Bl-, ^^3^^ ^^JlS. ^^-^-^ 

^7l ^4^31-^ ^^7H1 9X<^^^, ^ 

<5l;^-1x:l-oi^S.; ^ ^7] ^4* ^^*>^ i^^J-* 'a^s)^ >a-7l 

^ ^7l ^^^^1 cfltb (Vestigial Sideband : VSB) ^2:» ^^*>Jl. ^^71 

<24> olnfl, ^Sl-cfl ^2:^ -^7] ^7] ^^J-R-l" ^«fl ^^7] ^-^ XZ^Wl- 
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^O] #<>|-i.j7 o]6\] xi^^ ^7] ^^S.^ l^fl^^* SEtb, ^7] ^^^7]<=]] ^ 

^€ S^^ol >a-7l T ^^^^ ^3. ^^^S. ^^5]^, ^ 

7l %«^347l# ^iq-tb ^71 ^7] '1' S^^]^ #<H-i-^l '0' 511 

^ 0.1 nm a.711 -i^SlJl, o]oil Sl«fl ^7] ^>0^<H1 cflt!: '^■71 

^ #^ ^ ^1=1-. atb. ^^tfl ^snJ-^«^l ^-g-^ ^'^5i|-7l« *tfl t!:^ A>oi:= 
«1 = 7> sl^slJi #^£l^ ^^^^ i^^^<^l #^^<^1 nl-sl-. ^^^m Si 

<27> ol^>, %2^^c^ ^ ^^fl^l ^^t!:i=l-. 

<28> H 4^ ^ ^^<^1 n:)-€- ^sj-cfl (Vestigial Sideband : VSB)^2:«J-^^ ^-g-tl: 

?fl^^-efl<^l^-lcl-^l-2.:E. %^^7] ^ o]^ ^-g-^ ^3 ^^^^ w> 

^zitb ^^Hii- H^iti: s^oii:!-. ^<^i, ^s. =fm^-n<=>]^^ 

c^-oj^c :^^Ai7l(i00)^, ^7lAl^ ^^371(120). ?fl^^-2ll<^l^ix:l-<^l-2.^ 
(Distributed feedback- laser diode : DFB-LD)(140) , ^ ^<^^7l (Optical Tunable 
Filter)(160)» ^7]^SL ^^S7l(120)^ SJ^Sl^ ^s.^: ^7]^S.S. 

^^*>JL, ^7l<ilJ:* ^S. ?11^^ -211 <^l:=^-m-<^l^:^ (Distributed feedback- laser 
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diode) (140)5. ^S. fi]^^-'^]<^]:^^^^]Si.^(.])istributed feedback- laser 

diode : <^1*1-, OFB-LDh^- f-)(140)^ ^7l^:§: ^^J7l (120)S-^B] ^71^1^^ % 

<29> ^0^471(160)^ ^^^^ <^3)-l- ^tb ^^^^ ^^S4 4^ 
4 cfs.7fl 2)-:^cHl o) DFB-LD(140)<Hl^i ^^^^^ SJ^^^ 

S.^ «JI^(band)* ^:^^]^ tfl^^^ #olji i^fal* ^^a] 

^1=1-. ^ ^^l<^Hl^i^, 47] (160)^ ^^S<H1 %^S.s^ AVol 

:^ «J^(side band)# £)S|-A]7lS.^ ^^^>i, 4-^<^l ^-^l- 

DFB-LD(140)<^lA-1 ^^^1^ ^-JdJS:^ ^><^1:^ iffl:^lr Slsj-Al^c^-. ojoil 4 

<30> ^ ^Alo^]ofl<q. ^O], :to^47](160)# ^>^*>^ ^<^4-7l(160)» ^^S:^ 

4-71 (160)011 sj-^o] ^^^4 '1' ^It* M-^^^ 4^ ^^-IS. ^^S) 

^, '1' ell^ 4^^^ #<H^^1 '0' s^l»i4 4^^'?]: #<Hl-7ll ^rf. u^-h^-a-I , 

o]^^ ^^^71(100)51 i^Bj-i^ S^olcf. 3dB tfl^^^ 0.3 

nm<?l 471 (160)4 4^^ S3 ^^^4 4^.^.4 0.1 nm 3L711 

^ ^-f , ^4ifl ^^«oi-4^1 ^-§-^^1 44 ^<^47l(i60)<^lAi #^4^ ^^^s 
£Ai^ iie|)soi4. oinfl, ^0^471(160)4 4^# ^^^^ 4^:a4' 
0.1 nm ^711 ^^^V^ <=>]'9r^. ^^^Hl 4*11 ^m:^ ^^s. 4^4 ^4* 4^444 
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JL BERCBit Error Rate)^^ *J=^^l?l7l ^^^<^]7] ^^o]^. £^1^ «H1 o:]-^ 

^, '0' ell'i* i-^-^i^^ ^q^CO'S) ^ '1' dl^i* M-nl-^flfe 3i)3('l'S)s] 3.7] ^ '0' 

ttl-e)-, #^5)^ tJi\^^o] ^o]^A] 

<32> 3E 6^ -£ 4^ ^s^-cfl ^-%r^ ^fl^r^-eflol^^rf 

o]^:^ ^^-il 7] (100)^1 o>ol_cfol6>zL^ (eye-diagram)^ M-^^ 5.^1^ 

>tl7l(100)^ oVol-t^oloVzL^-^l a:}-5.ig, £ 301] tilt)] '0' efl't^ #^<^1 # 

n^^-^]<^]^'\^^]^^ %^^7]^ ^^^1- WlH^ IlEflS.olc|-. S.Al^ B>Sq- :y-ol, ^5fl 

^3)^ ?im^-B^l<^1^4<='l-2.H. ^^-tl7l^, ^ ^^S.7> 10-12 BER<^ 

Al -17.8 dBm<:>l # ^^^o] 170 ps/nm <^ i?l^H7> 10-12 BER<^lAi -15.3 

dBmo] ^^^^ ^^ ^"4.^7} 2.5 dB7> ^c]-. olnfl, ^ ^>a:^ 170 ps/nm^ jE§ 

as. ^-T- 1550 nm ^^'^l^i ^ 10 km ^ll'a-^V^ ^^^^ M"^^ 

10 Gb/s ^a.<^l>| ^-a: ^^^^ 2 6B^\^] 7]^S^ 

^ f^^^<^l 170 ps/nm ^I^S^ ^^^^ ^^*>^1 ^1=1-. 

<34> *>^1^, £ 7<^1 £Al€ ^^1, ^ ^ 
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^ ^ ^^£7> 10-12 BER<^1^i -19 dBm^S. 7]^ ^^^ofl wl^rfl 1.2 dB ^^^^^l-. 
S.^ 3.^ ^^-n-# 10 km ^^tb ^ ^^:£7> 10-12 BER<^l^i -17.9 dBm^^l ^ 

S.S.. ^^ n^^S. 1.1 dBS #<:>1 §^ ^ 9X^. ^2: 

wj-A]^ ^-g-t!: ^ll^&^-eflol^-lcl-ol^jE. ^^^7l^ ^^^arol 170 ps/nm 

<36> att, ^2^^^^<^] ^-§-€ %^5!)-7ll- -f-tfl A>olc «^:C7|. sj^sl 

^^£1- ^j^^M^ ^ ^^SL^ cfl^^o] #<>|#o|l it|-e1- Al 

cf. ZLe^i-}, ^ ^Al<:^Hl tt^^slxl c^i-q^VD^, ^^o^ 

7}^ ;^>el-^ ¥n^€-^1 ^'a^^ ^Al7> 7>^^ ^<^li=1-. 
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[^^^J- 11 

^^^^^ ^S.^ ^^*H ^^*>7l ^^^7^ 9X^^^ 

^7] ^^^^ 13^5]^ >^7l ^^JlSl 

^«^3il-7l;» i^^i^, 

21 

^7] ^^S.7\ ^7l ^<:^uH-7l# -f-^^V^ . ^^S.^ ^7] ^}o]E. ^1^^]^^ ^ 

^o] #oi^ji oiofl vc^s}- ^7] ^^^51 cfl^^^ #<H:b^ §m ^4^^ 

71. 
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nm a.7fl <>1<^1 >a-7l tfltb ^fl- ^J^rfl ^S7> ^^^1^ ^ 

^ «^>^ %^^7l. 
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[S. 1] 

10 
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is. 6] 
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A a ^ a m ^ n ^ ) 
V a ^ * (§ BH 71 ^ ) 
-*-a # a (s a s ) 




V. 



t ^ ^1 



-18 -17 
^ [dBm] 



-16 



-15 
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